Introduction {#sec1-1}
============

Tuberculosis (TB) poses a serious threat to public health throughout the world but disproportionately afflicts low-income nations.\[[@ref1]\] Principal tendency of TB in the world introduces this disease to be one of the most important infectious diseases in the world. So that every year, 9 million people are afflicted to active TB and about 5.1 million people die of the disease.\[[@ref2]\] TB is a prevalent and sometimes fatal infectious disease. This is caused by different types of mycobacterium, especially "*Mycobacterium tuberculosis*."\[[@ref3]\] TB usually attacks the lungs, but it might affect other parts of the body too.\[[@ref4]\] When individuals have active TB infection, they transfer the infection through coughing, sneezing, or their saliva. TB spreads out through air.\[[@ref5]\] Most of such infections had not any symptom, but out of 10 latent infections, usually 1 infection will progress to turn into an active disease. If TB is not treated, more than 50% of contaminated cases will die.\[[@ref6]\] Almost 33 percent of global population are at TB risk. Every year, 9 million people experience active TB and 1.5--2 million people die because of this disease.\[[@ref7]\] TB is the main cause of death due to one-factor infectious diseases (even more than HIV, malaria, and measles). In regard to global burden of disease, it has the tenth rank and it is predicted that TB may maintain its current status up to 2020 or rise to the seventh rank. More than 90% of TB-caused cases of fatality occur in developing counties. In such countries, 75% of cases belong to most active group age economically (15--54 years old). In these countries, adults with TB may not be able to work for 3--4 months averagely. Consequently, 20%--30% of annual income of their family may be lost. This is while their death will be equivalent with loss of 15 years of family income at once.\[[@ref8]\] Evidently, apart from economic losses, TB will exert other indirect adverse effects on quality of life of patients or their family members.\[[@ref9]\]

Currently, incidence rate of smear-positive pulmonary TB (PTB+) is the main index of TB status in Iran.\[[@ref10]\] In terms of TB status, the reports of Ministry of Health reported that the incidence of TB has gone from 142 cases (per 100,000) in 1965 to 12.59 cases (per 100,000) in 2016. Among the provinces, Sistan va Baluchistan (Southeastern Iran) and Golestan (Northeastern Iran) reported highest level of incidence rate. The incidence rate of PTB in Mazandaran Province (Northern Iran, in adjacency to Golestan Province) was 12.39 cases (per 100,000) in 2016.\[[@ref11]\]

One of the methods for detection of the disease is regression analysis of disease trend. In this method, independent variable is divided into certain intervals, and for each interval, a fitted distinct regression line and boundary between breakpoints will be determined.\[[@ref12]\]

Review of trend, measures, and their variations helps health executives to evaluate and determine performance of health system for different periods. In addition, they could evaluate the extent to which programs of health executive and health facilities, human and financial resources, how much, helped them in achieving goals. It also determines that the changes in the incidence rate of diseases can be a useful tool for evaluating the efficiency and effectiveness of health control programs, measures employed, the performance of the health-care professionals and decision-making for health programing. Therefore, the aim of this study is to analyze trend of TB during 2005--2015 and determinants affecting it.

Materials and Methods {#sec1-2}
=====================

This is a trend study conducted on all patients (*n* = 70) that register in control disease center of Joibar (one of coastal cities and tourism destination in Northern Iran which was recognized as an independent town since 1998) during 2005--2015. The data were collected by TB Register Software. The characteristics of patients imported to the SPSS Statistics for Windows Version 22.0 (IBM Corp., Armonk, NY) and variation in incidence rate of different forms of PTB (PTB+ or PTB−) and extra-PTB (EPTB)/year was analyzed. Variation in incidence rate of TB was analyzed by Joinpoint Regression Software. This software is one of the most applicable in piecewise regression which is used for estimation of regression variables, estimation of breakpoints, and drawing diagram of fitted regression lines. To estimate regression variables, least square method was used. In addition, variation in incidence rate of TB for male and female groups and different age groups (0--14, 15--24, 25--34, 35--44, 45--54, 55--64 and above 65 years) was analyzed, and variation in trend of this disease for different groups was compared in intended years. Average annual percent change was used for summarizing trend of TB and statistical yearbooks were used for statistical estimation of the population. Furthermore, comparison of changes in TB incidence rate in 1-year intervals during the study period was investigated.

Case definition {#sec2-1}
---------------

Smear PTB+ is diagnosed with at least two positive initial sputum smears for acid-fast bacilli (AFB) by direct microscopy or one positive smear for AFB by direct microscopy and culture positive or one positive smear for AFB by direct microscopy and radiographic abnormalities consistent with active TB as determined by a clinician. The laboratory keeps all positive and negative slides for external quality assurance. Quality assurance is performed regularly at the regional laboratory, and feedback is given to a reporting health facility. A previous study reported a high specificity and good agreement of sputum microscopy between peripheral and reference laboratories.

Smear PTB− is diagnosed when the patient is presented with symptoms suggestive of TB and has at least three initial smear examinations negative for AFB, no response to antibiotics, repeat smear-negative and radiological abnormalities consistent with PTB, as well as a clinician\'s decision.

EPTB is diagnosed by one culture-positive specimen from an extrapulmonary site or histopathological evidence from a biopsy, which is based on strong clinical evidence consistent with active EPTB by a clinician\'s decision. However, most health facilities diagnose the disease based on a clinician\'s decision because there are inadequate laboratory facilities for sputum culture or histopathology.\[[@ref13]\]

Results {#sec1-3}
=======

The total number of TB was 70 cases during 2005--2015. The mean age of patients was 42.31 ± 21.26 years and median age was 40 years. Nearly 71.4% of patients were PTB (55.7% for with PTB+ and 15.7% with PTB−) and rest of them (28.4%) were EPTB. In regard to classification of cases, 97.1% of them were new cases, 1.45% of them were relapsed cases, and 1.45% of them imported cases. In addition, history of hospitalization due to TB was observed in 44.3%. In analysis of variables, the significant factors those influencing TB infection (PTB+ and EPTB) included: previous history (in last year) of incarceration and addiction (*P* \< 0.05). Other demographic characteristics of TB cases are shown in [Table 1](#T1){ref-type="table"}.

###### 

Characteristics of study participants in Joibar 2005-2015
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Mean of TB incidence rate in this zone was 8.34 cases (per 100,000) for intended period. The incidence of PTB+, PTB−, and EPTB were 3.79, 1.46, and 7.6 cases (per 100,000), respectively.

In this study, total TB incidence rate trend had no breakpoint and CI 95% (−2.4--26) had increased up to 10.9% which is statistically insignificant \[[Figure 1](#F1){ref-type="fig"}\]. Due to TB incidence rate based on sex, annual percentage changes in men have increased 56.3% during 2005--2015. This increasing trend with a breakpoint (2005--2007) risen 6.551%, which was significant (at α = 0.05), and then, during 2005--2015, 4.9% has increased \[[Figure 2](#F2){ref-type="fig"}\]. Trend analysis of PTB incidence rate increased 18% during 2005--2015 (50% increase in 2005--2007 and 11.1% increase in 2007--2015 and significant association at α = 0.06 \[[Figure 3](#F3){ref-type="fig"}\]. The analysis of EPTB incidence rate observed a decreasing trend (annual change is −7.6%) which is insignificant at α = 0.05 \[[Figure 4](#F4){ref-type="fig"}\]. The PTB+ with changes 11/4% has been a decreasing trend and the trend of PTB− with changes 34/3% has been an increasing trend and their annual variation of trend was insignificant at level of α = 0.05 \[[Figure 5](#F5){ref-type="fig"}\]. In regard to incidence rate of TB in all age groups, highest variation trends belonged to 75≤ years old and 45--54-year-old groups. The age groups of 25--34 and 55--64 years old had decreasing trend, but the incidence rate variation trend was insignificant for all age groups at level of 95%.
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Discussion {#sec1-4}
==========

This study presented that TB incidence rate increased during 2005--2015. However, the increase was not statistically significant. Based on reports of the Ministry of Health, total incidence rate of TB in Iran during this period has been decreased (1.17%), while in Mazandaran Province, it has increased 4% approximately.\[[@ref11]\] A study conducted in Western Iran (Kurdistan Province) observed that incidence rate had decreasing trend during 2000--2012.\[[@ref14]\] Another study on Iran showed a decreasing trend during 1998--2009.\[[@ref12]\] Glaziou *et al*. reported decreasing trend of incidence, prevalence, and mortality rate of TB in the world during 1990--2015.\[[@ref15]\] Based on CDC report of the United States during 1993--2010, the TB incidence rate had been decreasing trend.\[[@ref16]\]

In this study, PTB (PTB+ and PTB−) incidence rate had a statistically significant increasing trend, during intended period. This trend, in Mazandaran province, is increasing, but it has been a decreasing in Iran.\[[@ref11]\] Another survey in Iran pointed to a decreasing trend in incidence rate of PTB and EPTB during 1995--2012.\[[@ref17]\] A study in Southern Tehran showed an increasing trend of PTB+ incidence during 2005--2012.\[[@ref2]\] Noeske *et al*. accompanied a study in Cameron reported decreasing trend of PTB+ from 139 to 121 cases per 1000 people during 2006--2014.\[[@ref18]\] In a study in Southern India, observed decrease in incidence rate of PTB+ during 1999--2008.\[[@ref19]\]

In this study, the trend of TB incidence rate has a significant increasing in men, but in women, a decreasing trend is not statistically significant. In the world, this asymmetry is observed, for example, in Asia, men than women are less likely to infect with TB.\[[@ref20][@ref21]\] Dangisso *et al*. reported a significant difference in incidence rate between the two sex groups.\[[@ref22]\] The study in Khorasan Razavi Province (Eastern Iran) observed that incidence of TB among female is more than male.\[[@ref23]\] In this annual report of European Centre for Disease Prevention and Control (ECDC) reported that incidence rate ratio of TB for male to female is 1.7%.\[[@ref24]\]

In this study, the trends in TB incidence rate by age groups had a significant association. A study in Western Azerbaijan Province (North Western Iran) showed that the most of the TB cases were aged between 31 and 65 years old during 2001--2010.\[[@ref25]\] Age groups of 18-40 and over 60 years old comprised the majority of patients with TB 39.0 and 31.5%, respectively in the health center of Babol County during the years 2009-2013.\[[@ref26]\] The ECDC reported increased TB incidence rate in 25--40 years old up to 15.1% (per 100,000). A study in Australia found that highest TB incidence rate, mortality, and disability were observed in 65≤ years old.\[[@ref27]\]

In this study, a significant association of PTB+ and EPTB incidence rate with a history of incarceration (at least 1 month during the past year) was observed. Because the inmates in many countries, as high-risk groups to emerging and re-emerging infectious diseases are known, TB cases are considered, as a health and medical problem in prison.\[[@ref28]\] The prison risk factors include that overcrowding, malnutrition, high-risk behaviors, addiction, and HIV infection can be mentioned. The TB incidence rate in Iranian prisons is high. As well as, combination of TB and HIV in some cases is impaired the treatment process and caused an increase in the antibiotic resistance.\[[@ref28]\] The prevalence of TB in world\'s prisons usually estimated to be 3--200 times compared to community.\[[@ref29]\] A study conducted in Karachi (Pakistan) found that incidence rate of latent TB was about 48% and this issue was the significant association with education level, smoking, and duration of incarceration.\[[@ref30]\] A study on the present prisoners of Mazandaran Province found that incidence rate of PTB+ among prisoners is 17.7 times higher than incidence rate of TB in the community.\[[@ref31]\] Therefore, by attention to this issue, we need to get serious active surveillance TB in all prisons by the prison health personnel, an initial examination before entering the prisons, and suitable ventilation as a general principle is felt.

In this study, a significant association between TB (PTB+, EPTB) incidence rate and drug use was found. A study by Alavi *et al*. was found, intravenous drug abuse as a risk factor for TB infection in prisoners.\[[@ref32]\] In other study, a significant association between drug use and TB infection was found.\[[@ref33]\] Other studies in the world also had the same result.\[[@ref34][@ref35]\] Babamahmoodi *et al*. by study on clinical and laboratory of 212 TB infected cases found that drug use as a main factor in the incidence and one of the important clinical findings to assess and diagnosis of TB.\[[@ref36]\]

According to the results of this study, the rate of case identification was low, and subsequently, the TB incidence rate has a different trend compared to trend in national and around the world, which of the reasons, it can be noted as follows:

This zone has getting started independently since 1998. Previously, the health-care system had been regarded by health experts as an out of reach center for offering optimal health care. Therefore, proper infrastructure of health care and means of identifying suspected cases were not availableDue to closeness of cities in Northern Iran, especially in this zone, many TB infected cases were diagnosed and treated in adjacent cities, and consequently, there was no register about them in this zoneBecause of easy access of population to private health-care centers, they not refer to public health care center and then their excluded from Registration and care system. In other words, coordination and interaction between private and governmental health-care centers are very weakIn this study, 40% of TB+ cases were identified through hospitals. The system of identification and surveillance of suspected cases through governmental health care in TB case founding performed weakly.

Therefore, despite of recent developments of Iranian governmental health care system in and proper access to it and considering this fact that identification of TB cases with passive surveillance is possible. Hence, developing certain programs for sensitization of the covered population is needed (i.e., referring to the first level of access to health services, if you have suspicious symptoms of TB). Furthermore, improving motivation of staff that provide health services, especially in the first level of health care (to follow-up and care, seriously). Another point is that, training the peer groups (indigenous people of the same Zone) and enlist the executives supports that to strength inspiration of them. This maybe to have much impact on TB identifying and better surveillance.
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